INTRODUCTION
In earlier papers [Ingersoll et dy is. positive, and were negative where dt•/dy is negative, then the eddy momentum flux would be toward latitudes where mean zonal momentum is greatest. The implied transfer rate of eddy kinetic energy to zonal mean kinetic energy per unit mass, which is given by the product u'v'. dfi/dy averaged over latitude, would be positive. Multiplying this global integral by the mass per unit area involved in these motions, we obtain an estimate of the rate of eddy-to-mean-flow energy transfer per unit area. On earth this quantity is positive [0ort and Peixoto, 1974], but it is only 0.1% of the total thermal energy transfer (defined as the average emitted heat flux). On Jupiter this quantity is more than 10% of the total thermal energy transfer. Thus the thermomechanical energy cycle of Jupiter seems to be fundamentally different from that of earth.
MEASUREMENT OF VELOCITY
We use the AMOS system at the Image Processing Laboratory of the Jet Propulsion Laboratory for determination of velocity. Errors arise both during feature identification and dur- The term image navigation refers to the precise determination of camera pointing. The time of shuttering, the spacecraft location with respect to Jupiter, and the camera orientation (rotation about the optic axis) are all known to sufficient accuracy. Camera pointing, however, is initially uncertain by as much as _+100 pixels (_+9 x 10 -4 radians) in the narrow angle frame. There are at least three ways to reduce this uncertainty: One either locates the limb in the narrow-angle frame, or one locates the limb in the simultaneously shuttered wide angle frame and transfers the information to the narrow angle frame, or one locates features whose positions are known. The first procedure is simplest and most reliable. The second, which was used for the measurements reported here, is less certain because the resolution of the wide angle camera is 7 times poorer. The third method gives only relative velocity and is used for high-resolution images where neither cameras (narrow or wide) saw the planetary limb. The second method gives a statistical error equivalent to two pixels divided by the time between images. For the measurements reported here, this is also about _+3 m s -•. Systematic errors could arise owing to spacecraft attitude, spacecraft trajectory, and offsets of the narrow angle cameras with respect to the wide angle cameras. Such errors affect the absolute latitudes and longitudes more than they affect displacements, hence the systematic error in velocity is less than _+2 m s -•.
We can estimate how these errors affect quantities such as •, d•/dy, d2•/dy 2, and u'v' as follows: Let I be the number of measured features (wind vectors) in a latitude bin. Figure 1 The velocity magnitudes given in Table 1 are from Voyager. These are systematically higher, especially for the westward jets and especially at high north and south latitudes, Two aspects of Figures 1-9 remain unexplained. First, the  correlation between r(u', v' ) and d5/dy is better than that between u'v' and d5ldy. Apparently, the correlation between u' and v' is present even at latitudes where the rms magnitudes 8u and 8v are relatively small. Dividing u'v' by 8uSv to get r(u', v') tends to bring out this correlation. We have seen that the mean zonal velocity profile 5(y) did not change by a measureable amount between Voyagers 1 and 2 (Figure 2) . This is consistent with the observation that every major current that has ever been seen from earth was seen by Voyager at its expected latitude (Table 1) . Apparently, the zonal currents are more steady than the visible clouds, suggesting that they extend into Jupiter's adiabatic fluid interior well below the clouds. Their steadiness might be due to their huge inertia if they extend deep enough.
We have also seen that d25/dy • varies with latitude in the range -3fi to +2fi (Figure 4) . Pre-Voyager analysis of earthbased data [Ingersoll and Cuzzi, 1969] •-Magnitude of the zonal velocity u is from Voyager (this work).
•Indicates that the current was not observed during the time interval. 
